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What is curiosity – driven research and why do we support it ?
Vannevar Bush Science The Endless Frontier (1945)
“ Science is the pacemaker of technological progress … New products
and new processes do not appear full-grown. They are founded on new
principles and new conceptions, which in turn are painstakingly developed
by research in the purest realms of science “

•
•
•
•
•

Magnetic Resonance Imaging
Positron Emission Tomography
Laser applications
GPS
Nano Technology

“… The teams at Bell Labs that invented the laser, transistor and
solar cell were not seeking profits. They were seeking
understanding. Yet in the process they created not only new
products but entirely new — and lucrative — industries.” - John
Gertner in NYT 2/26/12

The Idea Factory: Bell Labs and the Great Age of American Innovation (2012)

Very Hot
Plasma of the Solar Corona T > 106 K

Magnetically confined laboratory
Plasmas
Hot Fusion, Energy Source for the Future?

ITER

Diagnostics for Temperature and
Density

At very high temperatures electrons of the
heavier elements (impurities) are stripped from
the atoms and they form highly charged ions.
The ions are effective in radiating energy (X-rays)
that can lead to instabilities. They can also be
used as a diagnostic for plasma conditions.

Excitation of highly charged ions
by proton and electron beams

Developed first code for
full quantum mechanical
treatment

Fundamental
understanding
Product
General
purpose code

Applications
Fusion Plasma Research
Data Base IAEA, ORNL
etc.

Very Dense

NIF
Fusion via inertial compression
of the isotopes of Hydrogen

The first stars.
Collapsing gas of Hydrogen

21 cm Cosmology
(see B. Zygelman

@www.youtube.com/watch
?v=EUbypYEiJxw)

Density effects of hyperfine shift in Hydrogen

Exotic Matter
Fundamental Physics –
Test of CPT invariance, Weak
Equivalence Principle …
Applications ?
Antiprotons beams for medical
research

Ultra-Cold
Fundamental understanding – Exotic Quantum Phenomena
e.g. Bose-Einstein Condensation …
Applications – Quantum Computing
Atom Laser

Proposal to develop magnetic lens
for neutral atoms
B. Zygelman, arXiv:1202.2908v1 (2012)
Geometric magnetism
B. Zygelman in Geometric Phases
in Physics,
ed. A. Shapere & F. Wilczek

Quotes from Rising Above the
Gathering Storm: NAS Report (2007)

Our most vital calling:
Education and training of the next
generation of scientists and engineers,

PERSPECTIVES
•
“If you can solve the education problem, you don’t have to do anything else. If you don’t solve it, nothing else is going to matter all that much.”
—Alan Greenspan, outgoing Federal Reserve Board chairman pg. 42
• “We go where the smart people are. Now our business operations are twothirds in the U.S. and one-third overseas. But that ratio will flip over the next
ten years.” —Intel Corporation spokesman Howard High pg. 43
• “If we don’t step up to the challenge of finding and supporting the best
teachers, we’ll undermine everything else we are trying to do to im- prove
our schools.” —Louis V. Gerstner, Jr., Former Chairman, IBM 44
• “If you want good manufacturing jobs, one thing you could do is graduate
more engineers. We had more sports exercise majors graduate than
electrical engineering grads last year.” —Jeffrey R. Immelt, Chairman and
Chief Executive Office, General Electric 45
•
“If I take the revenue in January and look again in December of that
year 90% of my December revenue comes from products which were not
there in January.” —Craig Barrett, Chairman of Intel Corporation 46
•
“When I compare our high schools to what I see when I’m traveling
abroad, I am terrified for our workforce of tomorrow.” —Bill Gates, Chairman and Chief Software Architect of Microsoft Corporation 47
• “Where once nations measured their strength by the size of their armies
and arsenals, in the world of the future knowledge will matter most.” —
President Bill Clinton 48
• “Science and technology have never been more essential to the de- fense
of the nation and the health of our economy.” —President George W. Bush
49

